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ASTZ DISPOSAL

Process Description

All waste solutions and siurrise containins varying amounts cf radio
active materials whzch regquire permanent storage are neutralized with 30%
Na2003 sclution and held indefinifely in underground concrete tanks. The
floor drainage from Building 205 is collected in headers and transferred
to undersround hold -up tanks for analysis. If the contents are not too
greatly contaminated »y radiocactive material, they are discharge through
the retention ponds to the river. If sufficiently contaminated, they are
diverted to the underiround tanks for permanent storage. All cooling
water from 3uillding 205 and from the 100 Area ig collected in one of two
retention ponds and analyzed for radicactivity, If satisfactory, it is
discharged to the river. By proper conirol, radiocactive materials in
these ponds should never reach a concentration where éheir discharge to
the river is not poseible, although it may be necessary infrequently to

choose an optimum time or discharge in portions.
Chemistry of the Neutraiization with. Sodium Carbonate

The chief interest here lles with the wWhste metal solution. As

uranium is very expensive it is possible that it may be recovered from
this solution at a later date. At ghe.same time since it is stored in
underground tanks, the metal solution must be kept in such a condition
that it can be removed by pumping.

t was originally intended to neutralize the waste metal sclution
with caustic soda. Treatment with this alltali, however forms a neavy

7ellow precipitate that once accumulated in a large tank might be difficult
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to remove. If neutralized with soda 2sh, 2cwever. an unknown soluble
complex uranium salt is formed and there iz no nrecipitaticn.

The sodium carbonate solution can ¢ added to the waste metal or
the metal solution to the soda ash and the same results ottained. It
1s more convenient, however, to add the nmetal solution to the soda ash.
In this way K the amount of foaminsy due to the liberation of C02 is reduced
and better controlled. In addition, no precivitate forms if the preper
smovnt of soda ash is used. If socda ash is added to the metal solution,
nowever, a precipitate forms at first and then dissolves as more soda

ash iz acded. In order to »revent this and control foaming, it is

72l

desirable to add the metal solution to the soda ash.

The amount used is not determined cn & stoichometric basis but rather
on the basis of laboratory experiments with solutions of known uranium
content. These experiments gave a ratic at which a clesr solution was
obtained. As a factor of gafety, the actual amount used is a 50% excess
over this.

The exact uranium compound formed is not Imown and may be a double
nitrate or vhosphate with sodium carbonate. The compositions of the
various wastes given later are somewhat arbitrary. In calculating them,
all frse acids were converted to sodium salts and the loss in welght
from COQ and the sain in water -y reaction were taken intc account. The
calance of the soda ash and all the uranyl nitrate however, are shown
as these compounds in the neuiralized sclution.

e neutralization of the aluminum jacket solution results in the
formation of Al(OH)3. If sodium hydroxide were used, the aluminum would
2e converted to the aluminats EaAlOE and remain in solution. The amount

of thisz solid ¢ so small, however. that no trouble is anticipated in




a ash nsuitralization. Sufficient

o

transferring 1t o storage even with o

added to insure a »H of $-11, S:ince 2% the present time the

alkali

[}

amount of soda ash to attain this pH is noct knewn, the compositions shown
later contain a 10% excess of soda agh cover that rzquired for reaction
with The compounds present. This allows the use of =oda ash for nsutra
lizinz all wastes and eliminates the special handling of sodium hydroxide.

The solution of the by product precipitates is readily neutralized to
a pE of 9 11 with soda ash. After neutralization, it carries a precipitate
of vismuth phosphate. This is small snough, however, to cauée ne handling
troucles, and in addition, it could not be prevented by the use of caustic
scda.

The filtrates from reduced 4S precipitations require no special con-
sideration, these being merely neutralized with enough soda ash to give a
inal assumed pH of ¢-11.

In all the neutralized compositions shown later, the soda ash has been

added in 10% excess o¥er the theorstical.

Eguipment

i

Cell 5 Zquipment Building 205 .

This cell is similar to Cells 3 and & in that it could be used to
carry out a complete purification cycle consisting of oxidation and reduc -
tion steps. As the facilitiss in bells 3 and L ars ample. however, Cell 5
prodavly will be used only for the neutralization of all wastes from Cells
2, 3, L and Room D. Conse vently, only the neutralizing equipment will be

4

descrived here.

Teutralizer Yeigh Tank (205 252; Detail 58878

—_— 8 — [Pptp s it

This is a 2' diameter ¢ " 2'L" nigh, vertical cylindrical,

2512 5 (> welded tank with the Lottom pitched 1" to the outlet. The capacity

3
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g 1.06 -alz. per inch. It rests on a 100" zross capacity Fairbanks

Horse seam scale. The tank and scale are locaited in Room C.

Zleutralizer (205 229; Detail 58871)

This is a 7' diameter by G!L" high, vertical, cyl:ndrical, 25 12 S Cb
weldel tank with convex ends. The center 7' is cylindrical, and the top
ard Sottom zections are 14" deev. This tenk has 4 symmetrically spaced,
vertical, interral baffles fastered to the wall and projecting 5" from
it at 50° for the length of the cylindrical section. Agitation is pro.
vided wy a centrally located,vertical £5.12 .S-Ch ghaft fitted with 2
paddles of the same material (Detail 59732). The center of the lower
paddles is 14" and of the up.er paddle 3'8" from the extreme bottem of the
tank. Each paddle consists of two 45° blades L4-1/2" wide and 8" lcng.
The packing gland is 25-12-S-Cb. This agitator is driven by a 5 HP, 1150
RPM, 3 phase, 60 cycle, 440 volt T.E.F.C. motor through a Philadelphia
Reducer (284 Type VSD) with an output speed of 150 RPM.,

The neutralizer is fitted at the cylindrical section with a 6'4" high
18 8 jacket for cold water cooling. It also carries nozzles, and an 18"
center opening in the cover Tor the agitatoy which opening is normally
closed by the packing gland assembly. The cover nozzles accommodate:
(1) an inlet line from the neucralizer weigh tank, (2) a line from the
catch tank of Cell 2, (3) a line from the cenirifuge of Cell 2, (L) a

line from the catch tank of Cell 3, (5) a line from the centrifuge of

Q

ell 3, (6) a line from the catch tank of Cell b, (7) a vent, (8) a
gparger connected to air and steam, ($) the liquid level gage leads,
(10) a thermometer well, (11) a sample ovening, and (12) steam siphons

for the delivery of nsutralized wastes to the two 3" stainless drain

lines.




General Arrangenment of Tndersround Storases - rFigurs 1

A1l the permenent concrete sitcrages are iocated telow ground level
ané. surrounded by a layer of 2' crushed stone for apout 3 Tset of their
sifes. The remaining svace is filled in with carth, and all the tanks
ars covered with a layer of earth. That over the main metal solution
ané the temporary storages is 5'6" <hick, and that over the slurry

feet.

N

storases is

Tach tank is provided with a so-called "dry well". This is a 2' x 2'
concrete pit of sufficient depth to extend from ground level to a point
below the pad on which the tanks rest: A 6" terra cotta line permits
leakage collecting on the pad to drain into this well. It has a plank
cover at the surface. There is a connection to a 6" terra cotta sewer
line enough below the drainage inlet to give an 3" deep retention. This
line in turn connects to an 8" one that discharges into a 25 x 25 x 3!
deep earth retention pond from where the drainage overflows into the
river. Periodic samples are taken from these ary wells for the determi-
nation of radioactivity.

e purpose of these wells is to permit sampling to determine if a

tank is leaking. As surface water will percolate down and enter the
well throush the drain lines from the pads, this is allowed to drain
away to the river through the " outlet.

Under;round Slurry Storase TanXs

Equipment pieces os. 506 121 and 122. These are two 25' diameter
« 12! nirh Gunite storasges painted ‘nternally with bitumastic paint. The

Sottoms are 3" thiclk, the sides ars 5" at the ottom and 3.1/2" thick at
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the top. Zach tank has a water capacity of 367 500 pounde. Zoth tanks

are provided with inlet nozzles, Indicating thermometers, vents, Pneumer
cator tubss to indicate ths level cf the contents, and 30" manholes and

spare 4" and 12" nozzles all in the covers.

Each tanik is Luilt on a concrete pad covered with a mat. This mat
consists of 2 plies of all cotton rag, asphalt impregnated, waterproofing
favric and a surface cover of Oranze Label sisallkrafit paper all cemented
torether with asphalt. The outer sdges of each pad are equipped with a

raiged rim to collect any seepage on the pad and conduct it through a 6"

terra cotta line to the dry wells.

Underground Solution and Liquid Storage Tanks
Equipment pieces Nos. 205 111 to 116 inc. There are six 50' diameter
x 12' high, Gunite storages painted internally with bitumastic paint. The
bottoms are 3" thick and the sides 6" at the tottom and 5" thick at the

top. Each tank has a water capacity of 1,470,000 pounds. The covers of

all tanks are provided with inlet nozzles, a vent, Pneumercator tubes to
show the liquid level, and 3C" manholes and spare 4" and 12" nozzles.

Three of these tanks are provided with waste inlet lines and over:
©low lines which connect.to one of the three remaining tanks. This is
done to give three separate storase systems of two tanks each. ZXach tank
ig built on a concrete pad covered with a mat similar to that just des
cribed. These pads are provided with raised rims to collect any seepage
collecting on them and to drain it to the dry wells through &" terra
cotta lines.

Underground Temporary Storages

Equipment pieces Nos. 205 102 and 103. There are two 12' diameter x

5% high Gunite storage tanks paintsd internally with bitumastic paint.




Zach tank has a water capacity of 42,300 pounds. 3oth are provided with
gh 2 r’

inlet nozzles, vents, Pneumercatcr tules o show the height of the con-

11

tents, and 30" manholes and spare 4" and 12" nozzles all -n the covers.
There is also an overflow at one side near <he T0p to permit overflow to

drain © "

(o]

the 12" terra cotta, cooling water zewer.
Zach of the tanks is built on a concrste pad with a mat similar to

thoge under the other tanks. The outer edge of The pad has a raised edge

terra cotia line to a dry well.

There is an 8' x 4'6" high, Gunite storage (tank 135) adjunct to
the laboratory (Building 706). This has a diversion box to permit send -
ing the waste either to the main liquid storazes or the ponds, depending
on the radioactivity present.

Temporary Storace Pondsg

There are 2 retention ponés located weyond the waste storage tanks,
each with a water capacity of approximately 225,000 gallons. These ponds
are arranged so that all cooling water may be held temporarily for test
ing and dilution before dischargze to the creek.

Collecting Lines - Figure 2

The following waste collection lines ars located in an uwnderground
trench exﬁending from the Building 205, Senaration Plant, to the Vaste
Disposal Area. See Figure 10, Product Recovery Section. I

1. One 3", 18 8-8 Cb (line with all-welded Joints delivers by-
product slurry vwastes to the two storage tanks (206-121 and 122). This

iline 1s provided with a 3", 18 8-S Cb outlet from each cell except il.

AT present, the neutralizer in Cell 5 is the ornly equipment connected

-

<
O

b

a ceil outlet of this line.
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2. A 3"

, 18-8-3-Ch line with all welded jcints delivers all liquid

L)

wasves from cell 5, includins the main neutralized metal solution and the
colution of the alminum jackets, to tanks 206-il1l to 116. This line is
provided with a 3", 18 8-S Cb outlet from each cell. At Tresent, the
neutralizer taniks in Cell 5 is the only equipment comnected to a cell
outlet cf this line.

3. A 15" terra cotta line encased in concrete and having Jjoints
packed with Asbestos Rope and Atlas Mineral Products "G-K" compound collects
cooling water from the 4" chemical-ware outlets of eaqh of Cells 1, 2, 3,

L, 5 and 6, cooling water from the 100 Area, and drainage through a 4"
chemical-wate line from the floor drains in the Control Room and. Laboratory.
This line discharges directly into the ronds. The ccoling water from the
100 Area consists of overflow basin and water from the cooling of the 2
experimental water tubes in the pile.

4, A 5" chemical ware line encased in concrete and having joints
pacited with Asbestos Rope and Atlas Mineral Products "G-K" compound delivers
wagte to the temporary storage tanks. This line is joined by 4" chemical -
ware lines from the floor drains in each cell, a 4" chemical.-ware line
from the tunnel floor drains, a drain from Room D and one from the fume
stack. It also receives wastes from the "Jot Laboratory” in the pile
building and drainage from the pile stack and fan house. Thére are valved
outlets from the temporary storage tanks which comnect to the 15" line to
the ponds and to the 3" line to the main solution storages.

5. A 2" stainless line runs from the diversion box handling wastes
from the Latoratory (Building 706) to the diversion box ahead of the main
iiguid storaies. This line is valved to control flow and prevent the back-

ing up of l-guids into the low engd.

160




5. There is a 4" terra cotta line from the storage tank at the
Lanoratory throush which uncontaminated water is sent to the ponda.
Fume EStack ~,
Thiz is a 200' stack for disposal to the atmosphere of the gaseous }
wrastes from the 3uilding 205, Separation Plant. It is built of concrete
and lined with acid brick set in acid resistant cement. The outer dia

meter of this stack is 13'9" at the base, T'6" at the top; while the
b4

inner diameter is 7' at the base, and 5' at the top. The thickness of

the concrete is 12" at the base, and 6" at the top; and that of the acid

brick is 13 -1/2" at the base, and L 1/2" at the top. There is a 15" air

space between the concrete and the orick at the base and a L.1/2" apace
at the top., The interior surface of the concrete is painted for the full
heizht with an acid resistant compound, while the outside surface is
painted for only a distance of 25 feet down from the top.

The hase of this stack is provided with a 20--sq.in. Dreeching opening
and a 2' x 3' clean-out dcor. A stainless steel, condensate collectiocn
pan is installed in the base, the drain from which is connected to the

undersround 6" chemical ware sewer line running to the temporary storage

tanks. Thig stack is provided with a line for the taking of gas samples
at a point 50 feet from the bhase. F

Ventilating Fans

There are two 20.000 cu.ft. per minute fans, one steam and cne elec
trically driven which operate to yive a.total flow of 40,000 cu.ft. per
minutce.

These fans suppnly air Tfor the édilution of the off gases from the

digsolver. ZIZach hlower has a capacity of 20 COO c.f.m. at 757 r.p.n.

/“

a-ainst a static pressure of 2 1/2: HE,0. Jne is driven by a 20 HP, 1800 v




O

RPM, 3 phase 50 cycle, LLO volt cnen electric motor through a "V" belt

3 : tepit ~

drive. The second Is ériven throuch a Jelt érive by a Type "B
Troy Enberg 7" %ore by §" stroke, reciprocating steam engine operating
on a steam supply at 100* gage and exhausting at 15/ back nressure.

Ioth blowers discharge through a common short breeching intc the base of
the waste gas disposal stack. Dampers ars availsble with which to

isolate either Llower if this is required.
Amounts and Composition of Various Wasies

The following are the four ceneral types of waste:

1. Metal Jacket Solution. This results from the removal of the

aluminum jackets of the uranium slugs and consists of a solution of
aluminum nitrate with a considerable excess ¢f nitric.

2. Vaste Metal So;gtion. This contains the wranium in the form

of the hasic nitrate UOQ(NO3)2 along with free nitric, sulphuric and
pnosphoric acids. It is produced in Cell 2 where the crude 4o ig
separated from the reduced solution by means of a bismuth phosphate preci
pitate.

3. By-Product Precipitate. This consists of a nitric acid solu

tion of the bismuth phosphate carrier precipitate separated from the
oxidized product solution. One such solution “g made in Cell 2 and a
seconé similar one is made in Cell 3 where purification is carried

out. If sufficient purification is

3

ot accomplished in Cell 3, a third
2y -nroduct precipitation will e made in Cell k.

b, Filtrate_ﬁng_%9 freciprtation. The first of this tyne of

solution results from the removal in Cell 3 of the 4¢ from the reduced
solut.cn vy a brsmuth phosphate srecinitats. Ths chief constituents

are n..ric and phospnor:c acids and ferrous ammonium sulphate.

10




. gamilar solution results from the concentration step in Cell &

where lanthanum fluoride replaces bismuth phosphate as a carrier in the

vemoval of 45 from a reduced solution.

tains n-tric, phosphoric and hydrofluoric acids
2 & s

In this

case,

the solution con-

and sodium arsenite.

The following show the approximate compositions, weiphts, and

volumes of the constituents of the various types of waste before and after

nev iral-zation.

Original Sol.

Constituent i B
Water 864 20.5
HNO3 16 1.7
Bg(103)p 0.25  0.03
Al(N03)3 53 6.6
UOQ(NO3)26H20 2 0.2
Totals 954 100
Total Vol. Gals. 108

Soda ash based on neutralization of EIO
3)

Jacket Solution (Cell 1)

Neutralized Sol.

Alkalf Sol.
Constituent # % Constituent
Water 122 70 Yater
Na2003 52 30 NaNO3
H%(NO3)2
Al(OH)3
er(No3)26320
. TNayoO,
173 100
16.2

10% excess.

Ead

Total solids apvrox. 23 los., 2.1%.

(‘\

i e
c68  88.35
ST 8.9

0.25
23.0 2.1
2.0 0.2
2.0 .95
1057 100
12k.2

conversion of Al(NOB)q +



Constituent

Water

Rare Zarth
Oxides

Totals

Total Vol.

Total solids unknown tut small.

Constituent

Vater

Totals

Total Yol. Gr

Crizinal Sol.

I
3

5526 71.0
4.5 0.6
1k1o 13.2
302 3.9
5.5 0.1
433 6.2
TTTh 100
ls 786

By-Product Ppt.

Orisinal Sol.

A &
e Jis

T05 618

b3 36.3

5 0.4

2L.% 1.9

1307 .4 10C
1s. 120

H o (o \
Yagste Metal (Cell 2)

Alkal: Sol.
Constituent % ¢
Yater 5460 70
NasCO3 2380 30

7800 100
736

Solutions (Cells 2

Heutralized Sol.

Comstituent  { %
Vater 112kl 7h.0
NaNO3 58 b
UONO36H,0  1h12  ¢.2
HanS0), k38 3.0
Rare Farth
1. Oxides 6.5
Na3POh. 783 5.3
NagCO3 1253 8.3
15191.5 100
1522

and_3)

Alkali Sol.
Constituent 4 | ﬁ
Water 1015 70
Hag00q 437 30

152 100
136

Heutralized Sol.

Constituent i %

Vater 1695.0 708

NaNO3 638.0 26.6

Na23102 5.0

BiPOu 2k i 1.0

Na,C0, 4.0 1.6
2Lo6.4  100.0

256

Socda ash vased on nsutralization of HNO, + 10% excess.

Total solids approx. 29.L 1te.




] Filtrate from 49 Precipitation (Cell 3)
Includes dilution due vo jettinz.
Orizinal Sol. Alkall Sol. Heutralized Sol.
Const:tuent i % Constituent | %  Comstituent f %
ater 9855 88.5 Water 3854 70 “ater 1koks 87.1
05 558 5.3 HapCOs 16k 3¢ Yall0g 303 .55
2320y 580 5.2 HagPO), $60  5.95
Fe(TH, } 50,46320 118 11 FeCO4 80 0.50
(nE, )80, 4  0.30
NaZSOh 56 0.30
e —— Na2003 _ 150 0.90
Totals 11229 100 5500 100 16134 100
Tosal Vol. Gals. 1256 513 1765
Soda gsh added to neutralize free acids and decompose Fe(NHh)SOh +
10%.
Total solids approi. Let = 3%
¥iltrate from 4 Concentration (Cell 4)
Original Sol. Alkal: Sol. Neutralized Sol.
Comstituent ~ { %  Comstituent i %  Conmstituent ¥ %
Water 10205 92.4  Uater 2735 70 Water 12173 8%.7
HNO 3 511 k.6 NagCO 3 1165 30 I‘-?aNO3 700 5.12
H4PO), 80 0.1 NaPO) 135 1.0
HF 202 1.9 NaF ik 3.05
Nai?OB 15 .1 La(OH)3 6
1a(T-3H}+)(NO3)2MHEO 12 c.1 NaAsO, 45 0.3
Asp0s 26 0.2 . TagCOq 110 0.8
Totals 11054  10C.0 3¢80 100 13583 100.0
“'mtgl Vol. Gals. 1282 372 1554

Soda ash added to neutral:ze HIO, H.PO), HF react with laNHu(NO3)2 + 10%

excess \ z
Total1%8681%8s ap.rox. & 1vs. = .05%




Operating Details
There are no special precautions to Je observed in the neutralizations
of the various wastes except that the waste metal golution is added to the

soda ash solution. This may %e done with the other wastes but is not

Hevtralizing Vessels

The various wastes are all neutralized in the neutralizer of Cell 5.

Transfer of Neutralized Solutions to Storage

The neutralized wastes are sent to storage as follows:

1. The aluminum Jacket solution is sent through one of the 3" . 18 8
lines to the slurry storages 206 121 or 122.

2. The waste metal solution is sent through the second 3" - 18 8
line to the liquid storages 206 - 111 to 116 inclusive.

3. By-product precipitate solutions are sent through the first 3"
18-8 line to the slurry storages 206 121 or 122,

L. Product precipitate filtrates are sent through the second 3" -
18 8 line to the liquid storages 206 121 to 116 inclusive.

Miscellaneous Wastes

These consist of the following:

1. Fume Stack Condensate. This is small ir amount and runs from a
stainless collect'ng pan in the base of the stack to the 6" underground
chemrcal ware header and in this to the temporary storage tanks 206 - 102

or 103. =

2. Cooling Water from Procggg_Vessqlg. This includes all jacket and
coil discharges. This leaves the various cells throuzh 4" chemical ware
glutlets and 1s transferred by the 15" terra cotta sewer to the settling

'1ponds.

"_J
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3. “ashings. These include all wastes fram the floor drains in each
cell, the Pipe Tunnel, Room D and the Control Room. The amount and com
position depends on spills and washdowns of equipment. It is sent to the
temporary storages 206 102 or 103 for analysis for radioactivity prior

to disposal.

Gaseous Wastes

Gaseous wastes are removed from each vessel in the cells, except the
dissolver, by venting the cell rooms into a fume duct which discharges
into the 200' fume stack. Suction is provided by two 20,000 cu.ft. per
minute fans, a tétal of 40,000 cu;ft. Since the dissolver in Cell 1 is
the chief source of gaseous wastes, it is vented separately and directly
into the fume stack by a steam jet exhauster. The solution of 1/3 ton
of metal produces NO,, N0 and variable small amounts of radicactive xenon
and iodine, (See Metal Solution Section). For safety, it is necessary
that this be diluted to approximately 1 cc. per 1,000,000 cublc meters.
The gases from the fume stack are diluted by the 40,000 cu.ft. per minute
discherge of the two fans, which amcunt is in excess of that required for
adequate dilution of the xenon. The details of the amount of xenon pre- -
sent may be found in the Section on Metal Solution.

Storage of Neutralized Radioactive Waste Sclutions

These consist of the main metal solution, filtrates from the decon
tamination area, and tadly contaminated wash waters.

Mcthod of Oneration

The neutralized metal solution cr the filtrates flow by gravity
throuzh the 3" 18-8 S Cb underground line into the concrete diversion

box ahead of the main solut-on sitorages. This box has three bottom out -

lets eguipped with lever -operated 18 8-S Cb plug valves that permit the




material to be diverted to any of the thrze tanks for permanent storage.

Each tank has an overflow line connectzd to one of the three rcomaining
tanks to provided three separate 2 tank storage systems. Zach of the six
tanks is provided with a spare nczzle in the cover through which a pump or
siphon line may ve installed to remove the contents.

Control Motheds

For control purposes, the main solution storages are provided with

the fecllowing:

1. Pneumercator tubes for determining the liguid level, the
cages for which are located in a small weather proof box
at grcuhd surface and near the storage.

2. Spare 4" nozzles in the cover extending to the surface level
to permit sampling.

3. Dry wells adjacent to the tanks to éollect any liquid
accumulated by the concrete pads on.which the tanks rest.
These wells extend to surface level from where samples may
be taken to determine if the tank is leaking.

Storage of Neutralized 3y--Products Precipitate Solutions

These wastes are handled as follows:

The neutralized by product procipitate solutions flow by gravity
through the 3" - 18-8-S-Cb underzrcund lins into a concrete diversion box
ahead cf the slurry storages. This box kas two bottom outlets equipned
with lever operated, 18 8-S-Cb plug valves which permit the material to
s diverted to either tank 121 cr 122 for permanent storage.

Control Methods

For control purposes these Tanks are provided with the following:

1.

o

neumercator tubes for determining the iliguid level, the

leads of which are arranged as just described.
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2. Indicating thermcmeters for checking the tcmperatures.

3. Spare 4" nozzles in the cover sxtending to surface level
to -~ermit sampling or removal of the ccntents.

L, Dry wells located adjacent to the tanks to collect
material accumulated by the ccncrete pads on which
the tanks rest. These wells rise to surface level from
where samples may be taken to determine tank leakage.

Disposal of Cooling Water and Floor Drainage

Method of Opsration

ihe cooling water and the floor drainagé from the Control Room and
the Laboratory flow by gravity through the underground 15" terra cotta
header to either of the two pondis. The ponds are allowed to fill alter-
nately and after filling, a pond is tested for contamination before it is
discharged to the creek.

The wastes from the floor drains in the cells, the Pipe Tumnel and
Rocm D and the fume stack drain flow by gravity through the underground
6" chemical -ware line to a diversion box ahead of the tempcrary storages.
From here they flow by gravity to the storage tanks where they are held
while being tested for contamination. Depending on the results, these
wastes are then allowed to flow by gravity through the bottom outlets to
the 15" terra cotta line to the pcnds or through the 3"  18-8.-8-Cb line
to the permanent solution storages.

Allcwable Radiocactivity in Waste Dischargs to River

The maximum allowable radicactivity that may be discharged into the
river is such as to give a total expesure of .1 r based on 2 Mev gamma
to a fish or an animgl immersed in it for 24 hcurs. The action of beta
radiatron of similar intensity would be anout the same, except that the

nenetrating power is much less than gamma rays and consequently, a somewhat

greater exposure can e tolerated.




, Al
This amount corresponds to 1.6 x 10

ion nairs per 24 hours per . g
n,7 6 . Rt 3
gram, cr 1.¢7 x 10  peirs per second per gram. IU may alsc be expressed
as €0 Mev per second per gram which, at 2 Mev level, would gzive 3C dis-
integrations per second per gram. This latter figure corresponds to
10 : 5 . s
8.1 x 10 curies per cc., or 2.3 x 10 ~ curies per cubic foot. The

concentration is determined by counting a definite sample.

Centrol Methods

For control purposes the temporary stcrages are provided with the
fellowing:

1. Pneumercator tubes for determining the liquid level,the

leads of which run to a gage located nearby in a weather -
proof box.

2. —Spare L™ nozzles in the cover extending to surface level
to permit sampling.

3. Dry wells adjacent to the tanks to ccllect material accumilated
by the concrete pads on which the tanks rest, These wells
rise to the surface from where samples of the leakage may
te taken.

The temporary storages are allowed to fill alternately so that the
material collected may be tested for contamination before discharged
to the ponds or to the permanent scluticn storages.

The ponds are allowed to fill alternately so that a sample of the
naterial collected may be tested for contamination before being dis-
charged to the creek. If necessary, the material may be diluted before
discharge or allowed to discharge slowly, or in portions at favorable

4
CImes.
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Procedure for Handling Ieaking Stcrage Tanks

Yhile the possibility cf leakage is remote, if a stcrage 1s found to
be leakins, a standpipe is inserted through the spare 4" nozzle in the
cover, and the contents ere transferred to another tank. Follewing this,
+he tank is allowed to stand several weeks to rermit the radicactivity
to subside as much as possible. After this, it Is flushed with water which
is sent to one of the ponds for further diluticn. This diluted wash water
is tested as usual before discharge to the creck.. Flushing is cortinued
until a safety meter shows the interior of the tank tc be suitable for
entrance.

When the tank has been cleaned to this point, the earth fill is
remcved to permit inspection, at which time the tank should be filled
with water again tc permit location of the leak. After finding it and
emptying the water, the leak should be repaired and the tank tested by
refillirng with water. When satisfactory, it may be put back in service.

This procedure is not fixed, and will, of ccurse, be modified to
suit the particular ccnéitons.

Leaking Stainless Drain Lines

These should be flushed with water and diluted nitric acid and tested
for radioactivity before perscnnel are allowed to work on them. Here,
again, conditions will alter the procedurc used.

Surveillance Schedule

- The fsllowing inspection procedure is used to insure the safe storage
of radiocactive wastocs. Ths freguency cof these inspscticons may be altered

as additional informatisn becomes available.

1. The temperature of the contents ~f sech storage tank should be

checked cften enough to insure satisfactory sterage.




2. The liguid lesvcl “rn each storaze shcould oo .checked each shift.
3. Ths dry wells shculd te checked daily fcr tank leskage.

+3
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activity of the tank conternts should bs chsckcd as often as
nzcegsary for information and control.

5. The contents cf tanks 102 and 103 shculd be sampled and tested
for activity before discharging.

£. The contents of the ponds should be sarpled and tested for activity

-

before discharging.
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